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@ Oil seal for a fast rotating shaft 



(g) An oil seal for sealing off a fast rotating shaft 
(10) relative to a housing (11) comprises a first 
seal element (15) mounted on the shaft (10), a 
second seal element (18) resilientiy mounted in 
the housing (11), both seal elements (15, 18) 
having cooperating contact surfaces (25, 26), 
and a spring (22) acting on the second seal 
element (18) to provide an axial contact press- 
ure between the contact surfaces (25, 26). The 
contact surfaces (25, 26) of the seal elements 
(15, 18) are made of materials of different hard- 
ness, and the one consisting of the hardest 
material is fonmed with one or more circular ribs 
(27a-c) disposed concentrically with the shaft 
(10) and intended to cut mating circular grooves 
in the other seal element contact surface (25) 
during a rvinning-in period. 
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This invention concerns an oil seal for sealing off 
a fast rotating shaft relative to a housing and including 
a first seal element associated with and corotating 
with the shaft, a second seal element associated with 
the housing, annular contact surfaces on the seal ele- 
ments, and a spring means exerting an axial bias 
force on one of the seal elements so as to provide a 
contact pressure between the contact surfaces. 

A problem concerned with oil seals of the above 
type is that there are extremely high demands on the 
accuracy of the contact surfaces to obtain a perfect 
tightness. To satisfy these demands there is required 
a costly and space demanding seal design. This is a 
serious drawback when employing this type of seal on 
a small size machinery where t>oth costs and space 
are important to minimize. 

This problem is solved by the invention as it com- 
prises an improved seal element design which despite 
low costs and a low space demand provides a very 
high degree of tightness. 

The basic idea behind the seal design according 
to the invention means that the seal elements and 
their contact surfaces are accurately centered rela- 
tive to each other, whereby is obtained a high degree 
of adaptation of the contact surfaces to each other 
and, accordingly, a high degree of tightness, even 
during a running-in period . 

A preferred embodiment of the invention is de- 
scribed below with reference to the accompanying 
drawing. 

On the drawing: 

Fig 1 shows an axial section through an oil seal 
according to the invention. 

Fig 2 shows, on a larger scale, a fractional view 
of the seal in Fig 1. 

The device shown on the drawing comprises a ro- 
tating shaft 10 jour nailed in a housing 11 by means of 
a ball bearing 12. The housing 11 comprises a cham- 
ber 1 3 which contains lubricating oil for a gear trans- 
mission or the like. A suitable application for the oil 
seal described below is the output shaft of an air tur- 
bine, where the high rotation speed of the output shaft 
is reduced by a gearing running in an oil bath. 

The oil seal between the shaft 10 and the hous- 
ing 11 comprises a first seal element 15 In the form 
of a metal sleeve 16 provided with a radial flange 17 
and rigidly secured between the bearing 12 and a 
shoulder 19 on the shaft 10. A second ring shaped 
seal element 18 is supported by a membrane 20 of a 
resilient material and secured in the housing 11 by a 
retaining ring 21. A washer type spring 22 acts be- 
tween the bearing 12 and the seal element 18. The 
membrane 20 is provided with a stiffening metal ring 
23 for distributing evenly the axial bias force exerted 
by the spring 22 and for increasing the radial clamp- 
ing force on the seal element 18. 

The seal element 1 8, which preferably is made of 
a relatively soft material with low friction coefficient. 



such as bakelite, is formed with an axially facing con- 
tact surface 25 which is intended to sealingly cooper- 
ate with an oppositely facing contact surface 26 on 
the flange 17 of the other seal element 15. Acontact 

5 pressure between these surfaces 25, 26 is accom- 
plished by the bias force of spring 22. An O-ring 24 
prevents oil from leaking between the seal element 15 
and the shaft 10. 

Originally, the contact surface 25 of the soft ma- 

10 terial seal element 1 8 is completely flat, whereas the 
contact surface 26 of the harder metal seal element 
15 is formed with three circular ribs 27a, b, c which 
are disposed concentrically with each other as well as 
with the shaft 10. 

15 When the seal device is first assembled, the flat 

contact surface 25 of the seal element 1 8 rests on the 
tops of the ribs 27a-c as illustrated with a dash line in 
Fig 2. During a running-in period, however, the high 
contact pressure between the narrow ribs 27a-c and 

20 the surface 25 makes the ribs 27a-c cuttheir way into 
the softer material of the seal element 18, as illustrat- 
ed in full lines in Fig 2, such that a full surface sealing 
cooperation between the seal elements 15, 18 is ob- 
tained. 

25 The circular ribs 27a-c serve to accomplish a cen- 

tering of the axially as well as radially movable seal 
element 18 relative to the rotating seal element 15. 
Thereby, there is obtained a very good self adapta- 
tion of the sealing surfaces 25, 26 relative to each 

30 other and, as a result a high degree of tightness. 

The ribs 27a-c have relatively small cross sec- 
tional dimenstons and are primarily not intended to 
form a labyrinth type of seal. In a practical case, an 
oil seal with an outer diameter of 16 mm and ribs of a 

35 square dimension of 0.1 x 0.1 mm have resulted in a 
very good oil tightness. 
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Claims 



1 . Oil seal for seal ing off a fast rotating shaft (1 0) rel- 
ative to a housing (11). 

comprising a first seal element (15) associated 
with and corotating with said shaft (10). 
45 a second seal element (18) associated with said 

housing (11). 

each of said first and second seal elements (15, 
1 8) is formed with an annular axially facing con- 
tact surface (25, 26) for sealing cooperation with 
50 the contact surface of the other of said seal ele- 

ments (15. 18). 

one of said seal elements (15, 18) is axially mov- 
able, and 

a spring means (22) is arranged to exert an axial 
55 bias force on the movable one of said seal ele- 

ments (15. 18) toward the other seal element, 
thereby providing a contact pressure between 
said contact surfaces (25, 26), 
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characterized in that said contact surfaces (25, 
26) of said seal elements (15, 18) are formed of 
materials of different hardness, and that the one 
of said contact surfaces (26) which is formed of 
the hardest material comprises one or more cir- 5 
cular ribs (27a-c) disposed concentrically with 
the rotating shaft (10) and arranged to form, dur- 
ing a running in period, one or more mating Ctcm- 
lar grooves in the other of said contact surfaces 
(25), to 

2. Oil seal according to claim 1, wherein the one of 
said contact surfaces (26) which is formed of the 
hardest material is made of a metal, whereas the 
other contact surface (25) is made of a low friction t5 
type synthetic material. 

3. Oil seal accordihg to claim 1 or 2, wherein said 
second seal element (1 8) Is made of a low friction 
type synthetic material and is axially movable 20 
and biassed by said spring means (22) into seal- 
ing cooperation with said first seal element (15). 

4. Oil seal according to claim 3, wherein said second 
seal element (18) is supported on said housing 25 
(11) by a resilient socket element (20). 

5. Oil seal according to anyone of claims 1 -4, where- 
in said fast rotating shaft (10) is the rotor shaft of 

a pneumatic turbine, and said housing (11) con- 30 
tains a reduction gearing running in an oil bath. 
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@ Oil seal for a fast rotating shaft 

@ An oil seal for sealing off a fast rotating shaft 
(10) relative to a housing (11) comprises a first 
seal element (15) mounted on the shaft (10), a 
second seal element (18) resiltently mounted in 
the housing (11), both seal elements (15, 18) 
having cooperating contact surfaces (25, 26), 
and a spring (22) acting on the second seal 
element (18) to provide an axial contact press- 
ure between the contact surfaces (25, 26). The 
contact surfaces (25, 26) of the seal elements 
(15, 18) are made of materials of different hard- 
ness, and the one consisting of the hardest 
material Is fonmed with one or more circular ribs 
(27a-c) disposed concentrically with the shaft 
(10) and intended to cut mating circular grooves 
in the other seal element contact surface (25) 
during a ninnlng-in period. 
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